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(54) Water treatment composition and method of making 

(57) A regenerative water treatment composition 
and a process of making a regenerative water treatment 
composition by retaining a first bacteria killing material 
such as a zinc in fluid proximity with a second bacterial 
killing material such as silver chloride for insitu killing of 
bacteria to allow the silver chloride to continue to kill or 
damage bacteria that comes into contact with the silver 
chloride while the zinc carries away the dead bacteria. 
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Description 
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FIELD OF THE INVENTION 

[0001] This invention relates generally to a coactive 5 
bacteria killing composition and to a process of forming 
a regenerative coactive bacteria killing composition 
and.more specifically.to a process of forming a water 
treatment composition having bacteria adhering materi- 
als positioned in manner to enable both of the bacteria w 
adhering materials to remain in a bacteria reactive 
destroying state. 



BACKGROUND OF THE INVENTION 
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[0002] In water treatment systems it is believed that a 
bacteria killing materials such as silver ions are effective 
in killing bacteria because the bacterial cell walls con- 
tain various chemical groups that have an affinity for sil- 
ver. It is believed that when the bacteria cell wall comes 20 
in contact with the silver ion, the bacteria cell is strongly 
bound to the surface of the silver ion by the various 
chemical groups in the bacteria cell. The process alone 
helps prevent the bacteria from multiplying. However, in 
the presence of dissolved oxygen or very low levels of 25 
chlorine a further action can occur in which the various 
chemical groups in the bacteria cell react chemically 
with the silver ion and kill the bacteria by damaging or 
destroying the cell walls of the bacteria. Thus silver ions 
provide an ideal insitu bacterial killing material , how- 30 
ever, without removal of the dead bacteria the surfaces 
of the silver becomes contaminated with dead bacteria 
and the reaction stops. 

[0003] Another bacteria killing material is zinc, the 
zinc ion is believed to react in a similar manner as the 35 
silver ion; however, it is believed that when the zinc ion 
is present with the silver ion the zinc ion is also effective 
in keeping the surface of the silver clean so that the sil- 
ver ions can continue to react or bind with the bacteria 
in the water. 40 
[0004] Although two bacteria killing materials, and 
particularly two bacteria killing materials such as zinc 
and a silver containing material such as silver chloride 
work well together, silver does not have a natural affinity 
for zinc. Therefor one must be able to retain the silver 45 
proximate the zinc so both the zinc and silver can be 
maintained in a state where they are free to react with 
the chemicals in the bacteria. The present invention 
provides a process for forming such a supported rela- 
tionship between the two materials. The process so 
includes retaining the silver chloride and zinc within a 
canister so that water can pass through the materials. 
[0005] In the preferred process it has been found that 
by use of an adhesive that is securable to both the zinc 
and the silver can hold the zinc and silver proximate one 55 
another. By forming the adhesive in a matrix one can 
maintain both the silver and the zinc in a reactive state 
and still provide access to the silver and the zinc so that 



the bacteria containing water can come into contact with 
the silver that is dispersed in the matrix. That is. the 
adhesive, which remains unreactive to the bacteria 
chemicals, secures the silver therein. By adhesively 
affixing the silver proximate to the zinc and within an 
adhesive matrix one provides multiple surfaces areas 
so the bacteria cells in the water can come into contact 
with both the silver ions and the zinc ions. 
[0006] Although an adhesive is described a mechani- 
cal restrain of the silver chloride and the zinc would also 
be suitable as the coaction can be maintained if the zinc 
and silver containing material are retained in fluid prox- 
imity to one another. In the present process the pre- 
ferred silver containing material is silver chloride. 

SUMMARY OF THE INVENTION 

[0007] Briefly, the present invention comprises a proc- 
ess of adhesively coating a first bacteria killing material 
such as zinc with a second bacteria lolling material such 
as silver to maintain both the silver and the zinc in a bac- 
teria reactive state by forming an adhesive matrix that is 
securable to both the zinc and the silver with the matrix 
providing paths for bacteria laden water to come into 
contact with both the silver and the zinc to enable the 
zinc and silver to coactively Kill the bacteria in the bac- 
teria laden water and to enable the zinc to remove dead 
bacteria from the surface of the silver. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] 

Figure 1 is a perspective view of zinc pellet having 
a matrix carrying a silver yielding ion thereon: and 

Figure 2 is a sectional view taken along lines 2-2 of 
Figure 1 to show the adhesive matrix located 
around the zinc pellet. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0009] In the present process one forms a water treat- 
ment composition in pellet form suitable for inserting 
into an inline feeder in a water supply. The water treat- 
ment pellets comprise a bacteria adhering carrier, which 
in the preferred embodiment are zinc pellets. Attached 
to the zinc pellets is a second bacteria killing material 
which in the preferred embodiment comprises a silver 
chloride (AgCI) coating located thereon. The silver chlo- 
ride particles are suspended in an adhesive matrix that 
adhesively secures the silver chloride particles proxi- 
mate to the surface of the zinc pellets to produce a zinc 
pellet with a silver chloride coating. The matrix allows 
both the silver and the zinc remain in a reactive state so 
that both the silver and zinc can be used in a water 
treatment systems. 

[0010] Silver chloride is a white powder that can be 
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melted or cast like a metal, and is derived from heating 
a silver nitrate solution and adding hydrochloric acid or 
salt solution to the produce a silver chloride solution 
which is then boiled or filtered in the dark or under a 
ruby red light to produce the silver chloride powder. In 5 
the present process the silver chloride while still in solu- 
tion is combined with an adhesive to form an adhesive 
silver chloride solution. 

[001 1] The adhesive and the silver chloride solution 
are then applied to the zinc pellets. The adhesive is then w 
cured to produce zinc pellets having a silver chloride 
coating adhesively adhered thereto with both the zinc 
and the silver chloride available for reacting with the 
chemicals within a bacteria cell to kill or damage the 
bacteria. The term adhesively secured herein is meant is 
to include a surface attachment structure between two 
bacterial adhering materials that does not prevent either 
of the bacteria adhering materials from binding with the 
bacteria in the water to damage or destroy the bacteria 
in the water. 20 
[0012] Referring to Figure 1 there is shown a water 
treatment pellet 10 having an adhesive matrix coating 
12. Adhesive matrix coating 12 comprises an adhesive 
that secures itself to the surface of both the silver chlo- 
ride 13 and to the zinc pellet 11 without preventing 25 
either the zinc or the silver chloride from adhering to and 
damaging or killing bacteria located in the water. The 
present process is describe in relation to forming a sil- 
ver coating on a zinc pellet so that both the zinc and the 
silver remain in a reactive state to react with the chemi- 30 
cals in the bacteria and effectively damage or kill the 
bacteria Thus while the preferred carrier for the silver 
chloride comprises zinc pellets the carrier need not be 
zinc as long as the carrier is compatible with the bacte- 
ria adhering material on the carrier. The silver chloride 35 
coated particle 10 is shown to be in the form of a cylin- 
der and is cut from zinc wire, however, any of many dif- 
ferent shape pellets could be used with the present 
invention. 

[001 3] Figure 2 is a cross sectional view of the silver 40 
chloride coated pellet 10 of Figure 1 showing zinc parti- 
cle 1 1 centrally located within adhesive matrix 1 2 that 
contains silver chloride 13 dispersed throughout the 
adhesive matrix 12. As can be seen from the drawing 
the silver chloride 13 is maintained in the matrix proxi- 45 
mate the zinc pellet 1 1 to enable water to contact both 
the zinc and the silver chloride located within the matrix. 
[0014] In the present invention one coats a particle 
such as a zinc pellet with a silver ion yielding material 
such as silver chloride by adhesively affixing or securing so 
the silver chloride and the zinc pellets proximate to each 
other through a non-soluble water porous adhesive 
matrix. A suitable material for adhesively securing the 
silver chloride proximate the zinc pellets is commercially 
available gelatin which can be cross linked with an 55 
aqueous solution of formaldehyde or glutaraldehyde to 
form a non-soluble water penetrable matrix on the exte- 
rior surface of the carrier. 
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[001 5] In the present process one forms a plurality of 
carriers or water treatment members typically an 1/8 
inch or smaller which are suitable for inserting into an 
inline feeder. The zinc pellets which comprise the carrier 
can be formed from zinc wire by cutting the zinc wire 
into cylindrical sections about an 1/8 of an inch long. 
[0016] The following example illustrates how a silver 
chloride coating was affixed proximate to the exterior 
surface of a zinc pellet. 

Example 1 

[0017] In order to coat a batch of zinc pellets with an 
adhesive matrix containing silver chloride one mixes 
12.5 grams of silver nitrate in 25 ml of distilled water to 
form an aqueous silver nitrate mixture. 
[0018] Next one mixes 1 .5 grams of gelatin in 25 mil 
of distilled water to form a gelatin mixture. The gelatin 
mixture is heated to a temperature of about 140 
degrees F. 

[0019] To eliminate lumps in the gelatin mixture the 
gelatin mixture is strained through a screen. At this point 
5 grams of sodium chloride are mixed into the gelatin 
mixture. The gelatin mixture was then combined with 
the aqueous silver nitrate mixture to convert the silver 
nitrate into silver chloride to thereby form an aqueous 
silver chloride gelatin mixture. A batch of zinc pellets 
having a maximum dimension of about 1/8 inch were 
heated to about 140 degrees F. The pellets are then 
sprayed with the heated aqueous silver chloride, gelatin 
mixture. In order to form a matrix to affix the silver chlo- 
ride to the zinc pellets the a silver chloride gelatin mix- 
ture were immersed in a aqueous bath of 
glutaraldehyde for about 12 hours to react the gelatin 
with the glutaraldehyde. The curing produce an adhe- 
sive matrix that secured the zinc pellets with the silver 
chloride that is dispersed throughout the adhesive 
matrix. After curing the zinc pellets, which are covered 
with a coating of silver chloride, were rinsed and air 
dried to produce zinc pellets with a silver chloride coat- 
ing affixed proximate to the zinc pellets. 

Example 2 

[0020] The above process was repeated except 
instead of immersing the zinc particles with the silver 
chloride gelatin mixture in an aqueous bath of formalde- 
hyde the zinc particle with the silver chloride gelatin mix- 
ture were cured in an aqueous bath of formaldehyde. 
[0021] In the above examples the zinc pellets had a 
maximum dimension of about 1/8 of an inch. Larger or 
smaller pellets could be used; however, for use as a 
water treatment composition in a dispensing valve it is 
preferred to have carrier in multiple pellets in order to 
present a large surface area to the water containing the 
bacteria. 

[0022] In the preferred method the adhesive used was 
gelatin as the gelatin is capable of adhering to the sur- 
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faces of both the zinc and the silver chloride. That is, 
gelatin which can be cross linked in the presence of for- 
maldehyde or glutaraldehyde to obtain the necessary 
adhesive characteristics remains non-soluble in the 
water and unreactive with either the zinc or the silver 5 
chloride and thus can hold the silver chloride proximate 
the zinc. That is the cross linked gelatin not only forms a 
surface attachment but forms a matrix to support or 
secure the silver chloride in proximity to the surface of 
the zinc pellet. As the gelatin matrix is securable to the 10 
surfaces of both the silver chloride and to the zinc pel- 
lets one is assured that the silver and zinc will remain 
proximate each other so that the regenerative, coactive 
relationship between the zinc and silver can be 
retained. While other adhesives could be used gelatin is 15 
preferred as it does not leave unwanted residues that 
might be dissolved in the water during the water treat- 
ment process. Also the gelatin is desirable since the 
porosity of the adhesive matrix formed from gelatin 
allows bacteria containing water access to both the zinc go 
and the silver to enable the both the zinc and the silver 
to coactively kill the bacteria in the water. 
[0023] Where technical features mentioned in any 
claim are followed by reference signs, those reference 
signs have been included for the sole purpose of 25 
increasing the intelligibilty of the claims and accordingly, 
such reference signs do not have any limiting effect on 
the scope of each element identified by way of example 
by such reference signs. 

30 

Claims 

1 . The process of forming a regenerative water treat- 
ment composition having at least two materials for 
coactively killing water carried bacteria comprising; 35 

forming a first bacterial adhering material; 
retaining a second bacteria adhering material 
in fluid proximity to the first bacterial adhering 
material so that the water carried bacteria can 40 
come into contact with both the first bacterial 
adhering material and the second bacteria 
adhering material to enable both the first bacte- 
ria adhering material and the second bacteria 
adhering material to damage bacteria in the 45 
water by adhering thereto. 
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material and the second bacterial adhering material 
proximate one another. 

5. The process of claim 1 including the step of forming 
the second bacteria adhering material on an exte- 
rior surface of the first bacteria adhering material. 

6. A regenerative water treatment composition having 
at least two materials for coactively adhering water 
carried bacteria comprising; 

a carrier, said carrier including a first bacterial 
adhering material; 

a second bacteria adhering material, said sec- 
ond bacteria adhering material adhesively 
securing the second bacteria adhering material 
to the carrier so that bacteria laden water can 
come into contact with both the first bacterial 
adhering material and the second bacteria 
adhering material to enable both the first bacte- 
ria adhering material and the second bacteria 
adhering material to coactively kill bacteria. 

7. The water treatment composition of claim 6 wherein 
the first bacteria adhering material is zinc and the 
second bacteria adhering material is silver chloride. 

8. A regenerative water treatment composition com- 
prising; 

a bacteria adhering material, said bacterial 
adhering material comprising silver chloride, 
said silver chloride having an affinity for adher- 
ing to and damaging a water carried bacteria 
material. 




2. The process of claim 1 including the step of forming 
the first bacteria adhering material from zinc. 

3. The process of claim 1 including the step of forming 
the second bacteria adhering material from silver 
chloride. 



4. The process of claim 1 including using an adhesive 55 
to forms surface attachment to the first bacteria 
adhering material and the second bacteria adher- 
ing material to retain the first bacterial adhering 
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